Q3:
In a brief sentence or two, comment on the differences in location on your plot of these two groups of stars.
Capella has approximately the same temperature as the Sun, yet it is 140 times as bright as the Sun. The formula relating radius (R), luminosity (L), and temperature (T) is: L/L Sun =(R/R Sun ) 2 *(T/T Sun ) 4 Q4: Looking at this equation, can you propose an explanation for the higher luminosity of Capella?
Step 3: Using this formula, (R/R Sun ) 2 =(L/L Sun )(T/T Sun ) -4 and the data tables, find the radius of the hot main-sequence star Vega, the very hot main-sequence star Hadar and the cool main-sequence star Ross 614-A as ratios of the radius of the Sun. Let's use a real number to work this out. Suppose that x=2, so that
So the star is 100 times as luminous as the Sun.
Q8:
From the above calculation, do you see any trend between the size of a mainsequence star and its temperature? If so, what is it?
Step 4: For each list of stars, the nearest stars and the brightest stars, count the number of stars that fall into each of these temperature ranges: 3000 or less; 3001 to 5000; 5001 to 7000, 7001 to 10,000; greater than 10,000. Make a bar graph for each set on the chart given. Again, use contrasting colors for the two samples so they can be easily distinguished from one another. 
Q9:
Comment briefly on the differences between two samples of stars on the histogram you have drawn.
We are not able to catalog all the stars in our galaxy. However, if we assume that the Sun is situated in a typical part of the galaxy, we should be able to assemble a sample of stars which accurately reflects the population of the whole galaxy (e.g. when pollsters want to find out the President's approval rating, they don't ask ALL Americans, but rather they assemble a sample of ~1000 typical Americans and assume that this sample accurately reflects the whole population.)
Q10:
Which list (the bright star list or the near star list) would be a better representation of the total population of the galaxy? Explain why!
B. Cluster Color-Magnitude Diagrams and the Age of Stars Introduction
In this activity we will find the ages of two clusters by plotting stellar data on a colormagnitude diagram.
So far, we have learned how to determine many characteristics of the stars: distance, intrinsic luminosity, surface temperature, composition, mass and radius. In order to study the life cycle of stars, we would like to know the age of the stars we observe. Stellar clusters give us an opportunity to determine the age of their member stars.
Normally, a Hertzsprung-Russell (H-R) diagram plots the spectral type of a star against the star's intrinsic luminosity. A star's spectral type corresponds to the star's color. We can measure a star's color by determining its brightness through two different filters, say a blue filter and a yellow filter. We can therefore plot the color of a star against its brightness (measured in magnitudes) as a way of building an H-R diagram without taking the star's spectrum. This type of diagram is generally called a "color-magnitude" diagram", which is really a type of H-R diagram. This method is particularly useful with star clusters where taking the spectrum of thousands of closely spaced stars would be impossible.
Today we will be plotting actual data for two star clusters: an open cluster called M45 and a globular cluster called 47 Tuc. Each cluster contains thousands of stars, but we will only plot the data for a representative few. Table 2 -1 provides the data.
B-V is a measure of the color of a star. (It is the difference between the star's brightness in a blue filter and a yellow filter.) The important thing to know is that the higher numbers are redder and the lower numbers are bluer.
47 Tuc M45
Procedure
Step 1: Plot the Color (B-V) versus Magnitude on a piece of graph paper. Use a different plot for each cluster. Your x-axis is the color (B-V), and runs from -0.4 to +1.6 in both plots. Your divisions should be about 0.2. The y-axis is the apparent magnitude, and is different in each case. Check the numbers in the Attach your plots to your answer sheet before turning them in. 
